%29 % 458 * B

2008 4F 8 H

& % %

JOURNAL OF SEMICONDUCTORS

Vol.29 No.8
Aug. ,2008

AR X Sz 25 34 E 4 5 R SOI CMOS HBRA4s S 4

hife &

Eom ok oA @

(LT R¥HDFEBER T TRR, L 710048)

FE 1R BUMEBON A2 ¥ 18 42488 SOT MOSFET i 5 44 iy S il L BEHLL 1 YA 3E K B2 0 25nm 5 T3 25 4 1) CMOS Bt
SRR SRR B AR T AE SN A SiGe (BN A S #4119 CMOS Hi i HUAE S 3L 1 T+ (BT B I i) /9 25 3 , 1l
BT B 4514 () CMOS L B A R I 52 B0 _E T 0T B I 18] B9 45 S8 5 SUAIEAEE =X - CMLOS 1L B 19 b T 1 e 1] A A A X

T B R TR RE AR DL R R

REEE: WA WA RIE; CMOS
EEACC: 2560

HESES: TN302 XERFRIRAG: A

1 5§

TR R B A e B OB H S5 A7 R RSE 2 45nm |1
B2 I HL 6 B S B R L A i YL T R AT
P e R Y LR, SiGe HR WS REAY LA 51 A U HL %
FIF Si/SiGe fign A ZE LMk B B+ 3048 /O i
BF o AT 3 v 2 7 A AT A AL HE T B R n A R p A Y
JEE LN AR I8 TE AR B ARG L R PR A A
2 TE 110 107 725 T80 T 5 A5 AF R — 2 ) AR £ g g,
ZIREE R LT ILA - (D i T X nMOS #il pMOS 43 5
SR AN TR] 4 15 742 4 8, 1 5 1] 4 T 20 AN S X R Al 1
O 745 78 TE 5 0 48 AR B AT L (2) Xt F pMOS, Si cap
VR 7 (B 42 BB 0 53 o WOl s 39 D I 25 gy 7 A e THT A5
FFFAIES R T pMOS BIPEREFR L. (3) B AR I A
AR T B Y R B e AT AR i T A G Al
S50 THDO R W SOR R AR ROT R S s Rl s g 01 T
ReE o 180 {0 R S )™ TV A% U ) L A 6 00 A 46 [ S AR AR
Bl 2 A R A T B 2T AR H B 1) BN B AR AR R
T I K JEE

BEXT F A ), AT B AZ ST A A% SiGe 14 38 A%
P AT TN BT B8 T OSUME U A 74 38 4 FE S SOI
MOSFET #4544, W 1 Fr 75 o A8 W 25 14 19 45 44 2 550N
BIARSEANR 1 R A BEAR 4 28 B R AR i
T A P AR AR R R (D BT 25 A HE A8 Si Fl RS SiGe
GGk 75V B OB BB AR )25 n A p SR A 58
A — BN R G AGHE o kAR 15 2 28 BRIk R Ok S B,
XA TR T TN R B R (2) T 4 M A
HF (single-gate . SG) A1 XU (double-gate , DG) Fi Fl T.1E
R A Sy B 722 9 T g A I 43 0] TR RS i 4%
il B2 NS SiFIR JE A SiGe FHL . XF pMOS JIE Hit
VE St M, 5 THOR AR LG 3 5 1 B0 ) 30 3 % 455 i BE )

* PG 22 FHARHBIT 3 4 BF B 30 H (LS - XA-AM-200514)
T {5 1E# . Email : liujing935@163. com
2008-02-21 Y £ ,2008-03-14 & i

XEHS: 0253-4177(2008)08-1566-04

I ELIHBR 1 TR 2 i i 2 727 Az S v A 3 Y B2 T (3)
A S KU RO 748 ) T i 1 N o 800 S 45 T SO i 1 47
T 58 BIE R REAT S8R0 HA AR I A2 7)1 7 A6 8 R AR
ROH T BB A i [ 8. A< 25 449 [ B 3 T 96/ s LDD
S5 L BEHR v U i ol 2 PR T R AR BB 1 TE AR SR 1
SN AibERLiR

ST A5 R Y AR R SRR o A M T S B ) A
YR8 AT I 1F 20 A B8R 20 A 33 DL SRR (10 . AR 3T
FEHIE N CMOS Wk 25 18 AR B2 R A 53 12 25 4 14 4
et ST T R AE RS Ok 25nm A R XU R A4S 1 T 4 AR

Source Top-Gate Drain
- Si.N,
- SiO,
- WAE Si
- AR SiGe
Bottom-Gate

1 RUHE XL A8 Va3 SOT MOSFET 2% 11 45 ¥y 7= 25 &
Fig.1 Schematic cross section view of DG dual-strained-chan-
nel SOI MOSFET

F1 BHGEHSEMTZESH
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Fig.2 (a) Transient characteristics of conventional strained-Si
channel SOI CMOS and Si SOI CMOS; (b) Transient character-
istics of conventional strained-SiGe channel SOI CMOS and Si
SOI CMOS; (¢) Transient characteristics of dual-strained chan-
nel SOI CMOS and conventional SOI CMOS
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Transient Characteristic Analysis of a Double-Gate
Dual-Strained-Channel SOI CMOS”

Sun Liwei, Gao Yong. Yang Yuan, and Liu Jing'

(Department of Electronic Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Transient characteristic analysis of a CMOS circuit based on a double-gate dual-strained channel SOl MOSFET with the ef-
fective gate length scaling down to 25nm is presented. As a result of simulations, by the adoption of a single-gate (SG) control mecha-
nism, the conversion time from logic 1 to logic 0 is shorter for conventional strained-Si CMOS than unstrained CMOS. Furthermore,
the conversion time from logic 0 to logic 1 can be reduced by the application of a strained-SiGe CMOS circuit. However, the CMOS
circuit based on the novel structure can reduce ¢y, and ¢,y simultaneously. By the adoption of a double-gate (DG) control mecha-
nism, the conversion time of the CMOS circuit shows a dramatic reduction compared with the SG control mechanism and the per-
formance of the CMOS circuit can be improved significantly.
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